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(57) Abstract: A method for producing an aromatic unsaturated com- 
pound represented by the formula (4): (wherein Ar represents an aro- 
matic group which may be substituted or a hetero aromatic group which 
may be substituted, and Y represents an electron-withdrawing group) is 
disclosed which includes a step for reacting (a) a compound represented 
by the formula (1): (wherein Ar is as defined above), with (b) a compound 
represented by the formula (2): (wherein Y is as defined above, and Z rep- 
resents a lower alkoxy), or a compound represented by the formula (3): 
(wherein Y and Z are as defined above), in the presence of (c) an acid or 
a compound which produces a mineral acid through hydrolysis. 



WO 2005/021465 Al I1IIIH 



2x^=1- Kat;*«7)iissiicoLv-ci±. swam $ ft -s 



(57) gift: 

#5gD3te, (a) 5t (1) 

At H (1) 

(5£ * , A r teggl $ tlT V> T £ V^M^X £ teg#l2 tlT V>T t> ^ 



(b) % ( 2 ) 
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x°7x-2nz>fc&w&t£te3: (3) 

Z Y 

(3£<K Y^ £ t^Z«±IEt|wi-©l:'*^^Tc ) 

(c) m^tcm^mm^^^^^^^^w^y^ 
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co 2 CH 3 
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xm £ n & «wooi/92223 t >b mm $ n & in < m mst^M tit 

TK5* (8) Rtf (9) TSS-n*ft^*tt., -tn^n^W ¥9-202775 
, #H¥7-206842fct>fl3*$>l*«I< W^b^^ibT^^ + C^'fb^T 

20 
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ij^^mm^mm^m (4) oiii^inn m^tn^t^n 
5 m<D^T\zR^^^m*m^nx^^ (^j^^wooi/92223) nmz 

^ HIS t M & frO o 

10 ±07hAxny5-»«U. * (1) 

At H (1) 

(5$;4^ A r feJcBtm — <DM&&%.te~? 0 ) 

15 3 (0»J ;t kJj.Am.Chem.Soc, 125, 1476 (2003), J.Am.Chem.Soc, 123, 337 (2001) 
) , (b)Wmm&±V>^7V , y 2±ffifa&m^Z>l5& (M;U*J.Org.Chem.,46,851 
(1981)> Heterocycles, 22, 1493 (1984)) ^^H^^nXV^. 

Lfrb&^<=>, (a) ommz. wtm%mm-rz>fz#>. mmwmxroRmik 
20 , (b) (Djimz* mnm^itr h&xu ; 5.-*m^m-T?te&z>*>e>®* s 
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;WMt^^t2)^We.nTl^ (#|;U;f Synthesis, 236 (1984)) 

) Tf^sns'fb'&'fttv 3$ (2) 




(2) 



Y 



•C*Sn-Sft^«*&BS (3) 
Z Y 

(5£*. Y*«fct^Ztt±IBi:l^-0*i*S*t»'r. ) 

<i> (a) h5Ibs: (i) ^snsft^s, 

(b) WfBsfc (2) T^sn*ft;^«i-*/ttttftl3S: (3) T?wan*fc^*fc v 
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s&fB^: (4) T?*zn%i$mM^fmmik&y!)<DWkmj5&o 
<2> *(D&ftTizKfo&mffi'f%<i>\z.mm<Dj]mo 

&£<l>£fcte<2> KfBfc©#*£o 
10 <5> Wn*^Kfo*MM?&<l>~<4><D^ftfrtemWL(D^fe a 

<6> 5t(i) Rtf5£ (4) {c:fett3Ar^\ ffiRr^^K ffii/;^*^ 
, Tkms, -or\ rsy> -NHR y > -NR y 2» ap^>^ £?>7\ny >Tgf&$n 

15 ^flltfctt^fnffMl?$5< 1 >~< 5 XDVi-rn^tdSB.^cD^feo 
<7> (1) R^iC (4) iC^tj-^.Ar^e^^tlTViT'bckV^xnJl/T^ 

i >~< 6 XDv>-rn^(ci3«©^^<. 
<8> ^ (i) Rtfss (4) iz&tf2>Ai-t)mmi*nx^Th&i^>\ i V)]>>'v 
i >~< 6 >©v>-rn^(ciB«©^o 
20 <9> ^ (i) j£ (5) 
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T?ssn5ftw*D, s£ (4) •v^n^mm^mmit^m^ a; (6) 



5£ (1) 
Ar H (1) 

-VTK-znzfc&m (kt, (i) tm&?z>o ) ©5£*> Arii iu 

>ku;k ^>77u;k ^>>/^xx;k ^>y^TVu;K ^o-y^-tf-y 
fcfDu;p> 7>j;k ?i^y^>y7'j;K >>^>y^x-;k 2, 3 
-s>k Fn-f > ku;^ 2, 3 -i?t h*D^>v/^u;^^tf e>ns. ^\T-n 

j&gtbTte, ^AkmwK simp^k x^;k n-yntf;k -rvy 

Dkf;K n-^;k -fV7*?;k s e t e r t 

Ml~4©fiI7JWl';^h^X ih^>, n-7o^-X -fV7°D 




R 



(6) 
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^2-4 6 0 3 1%^ mm&fflmo 1/9 2 2 2 hm) <D 

GWtVXU. MZ-lttt (5) 



10 7xZJV&$t3tc ) 

^Pt!;i/, -YVynb^K n-^;p, 'fV^JK sec-» tert 

^sfc-s-^ (i) turn ^j^^>-tf>^ Ty9v>* ^^h^>"^> 

if>, 1, 3, 5-h'J^h^>t*X 1, 2, 3 - HJ;* b*>"^>-t?> 
, 2, 6 -V* h*i/yx./-Jl, 2-^h^>7-'JX 4-^h + ->7-'J 
2-* h^rv-T-fehT-U h\ 4-^ h^v-T-fe hT-'J h\ 2-T-fe^;U 

20 7sy 7x7 -;k 4-7tw$;7iy-iK ts^n-)v, w/k-sj- 
)V- ih--t>h-;k 2-^f;v-i-^f^-iH-^f>H-;K 2-*^ 

! _^ yyphfjV- 1 H-'f > h*-;K 2 -pWV- 1 -7i^Jh 1 H- 

-r>h*-;K 2-i^-iH-^>h*-;k 2-xf;i/-i-^f;p-iH- 
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-r>H— ;k 2 -x-^-jv- i -71^- 1 h — r>K— ;k 2-71^-1 

H-< > 2-7x^V-l-/fJl/-lH-f>MK 2-7i^ 

- l-7i-;V- 1H-^>K-JK 3-/f;p-iH--f>F-;K 3.-*5f 
1 - ^f^-.iHH > h-;k 3 1 --f yyotr;i/- 1 h-< 

>H-;W 3-^^-l-7xZJl/-lH-^>MK 3-X^-lH- 
-f>H-;K 3-X^V-l-^fJl/-lH-^>F-;k 3 1-7 

i-jk-iH--f>F-JK 3-7i^-ih — r > ;k 3-7i-;K 
;k 3- (4-7WD7I-J1/) -l-^y^n^v-iH- r>}*«-;y<S# 

^ C T»5§ L. fc %> © £ JB v> T fc £ v> . 09 A «5?#^S^-f > F U ;V*T & § 

#i7Lfc£T etrahedron Letters, 2_6_, 2 15 5 (19 

8 5) (go&%\<Dj5mzmvTmmir%>z}i&i?&z>o 



a (2) 




(2) 



Y 



-exkt£nz>i£&® (kt, fls-s-* (2) iH&fB-r^o ) 43.fc.ira; (3) 




(3) 



T?*$ns^« (jar, fl^ib (3) ti&ia-r*. ) ©af, ykvprsh* 
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yn^^Krik -fy^n#+'>*^^, n-^b+^M^K 
%)Vt$-)v, n -^^^;v*^5/*;p*=;i/**s/*o**ft 2-9 ©7jvn^ 

ft 7 - 1- 3 CD»f »7^^&n5. Hi7JV3^v'tbTH M 

10 fctf^h*^ Ib^'X n-^n#^X -<y^D#^^ n-^h^S>, -f 
y^.^'X sec-^F^X tert-^h^X n-^^;^^^, n 

^ste-s-tj (2) tutu y*-s?z ^))vm^)v, 3-* 

15 ^^^'J^tX^k 3-^h*'>7^'J;i'Kn-^Dtf;i/, 3-*h^> 

ZVMStfV?*)^ S-^h^^'J^tsec-y^k 3-*^~>7 
■^iJjl/ttert-^Jk 3-^h + '>7i"J^7x-Jk 3-*l^>7 
*U;i/R^>3>;k 3-Ih^>7^J»fJk 3-Xh^>7^U^I 
20 f;k 3-xhW^'J;Htn-7'oWk 3-x.h*WJ;H-fy^n 
bf;k 3-xh^7^U;«n-^k S-xh + J/TfJ^y W 
. % a-lh^^UMsec-^fik 3-lh^>7i"JJ«tert- 
3-Xh^->7^UJHt7iXJk a-ih^^^U^x^k 
3 - ^y^D^->7i? u;M**^;is 3 — f y7n#+->7^ >j;^x^;k 
25 3 -l'y^a#^^7^U;i/mn-^ , atf;k, 3 -- f V /D^^i? U;i/SH 
V^Dtf;k, 3 — f yy'q^^7i"JMJn -7'5 : ;k 3 — 1v7w#*rz/7 
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*U;w*r V^;K 3--fyyn^^7i"JMsec-^K 3--TV 

5 tf;k 3-n-^h^>7i"JM-fV^a^k 3 - n-7b*>>7!7 V )VM 
n-^;K 3-n-^b^^7^U^m-1'V^;K 3 - n -7 h + U 
;i/^s e c-:/^;K 3 -n-r/h^T^ L);Hfe t e r t -i?9-)V* 3-n- 
7^'>7i"JM7x-;K 3 -n-^h^r^T^ U;vm^>v ? ^> 3-te 

r t -7Y*isrv u;i^m^^;w 3-tert -r/h^v-T^ y;w^x^;k 

10 3-tert-7"h^>7^'JJH?n-7'Otf;K 3 - t e r t-7*h^>7^ 
U;HKV:/otf;K 3-ter t-^h^^^'JJl'Sn-ym 3-te 
r t -'7*b*v'7#U;i'$M' V^Jk 3-tert-7*h^>7^J;Hlse 
c-:/3Mk 3-tert-7^-WJJl«tert-», 3-ter 
t _^^.>7^ij ;l/^7xn;K 3-ter t -^h^r^T^ yjH 7 ^^ 

15 * 3-^h^>7^'JP^bUJK 3-xb4^>7^U n~ HJ;k 3— <y7 
dt^^T;? U D~ b U;k 3-n-71> + '>7i"Ja-hU;k 3-tert 
-7h^5/7^'Jnrb'j;K 4-^ h=^>- 3 -7t>- 2-*>, '4-Ih 
3 2 3 - ^ h^>- 1 -71^7*0^; 

20 J^5fb^ (2) £W\ K7>Xlf#t">XStt#^t§^> 

<fb*&$l (3) tbTil 0!J*Jf3, 3 h^v'^Ptf^>m^^;i', 3, 
3 _^^,>^ nt !t>ti5 1 JK 3, 3 -v 5 * h^v-yatf^-^n-yn 
25 t!;K 3, 3-^* h^v-yDe^>i?<vyntf;w 3, 3-^h^>7o 
tf^->^n-y^;w 3, 3-^* h^^yptf^>m-r 3, 3-5> 
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/h^o^>».sec-^K 3. 3-^h*^nW>Rter 
t-7*3\>k 3, 3-^h^DW>l7x=^ 3, 3— 7*h*7y* 
Ptt^^O^JK 3, 3— 7Xl^7y*Pt?:*7m*^;k 3, 3— 7xh 
*z/?U tt>WtX.3 L )l'> 3, 3 -7X h3r77Ptf:t7®tn-:7 P P t!;k 3, 
5 3 -5?xh*^^a.t!*>tt^ yypt!;k 3, 3-^xh^^oift>in 
-y^;k 3, 3-i?lh + '>^nW>»-<V^k 3, 3-i?Xh+->7 
OM>*sec-^, 3, 3-5^Xh^Dt:t>Kter t-W 
, 3, 3-J?Xh^r^DW>»7iXJV, 3, 3 - 7X h*77* D 

^77;k 3, •3-^v^ , n#^FS/ypii*>«^^;w 3, 3-^v^a 

10 ^->7Dlft>^IfJK 3, 3 — 7-f V7 p P^^>'^'oH^->i?n--/Ptf 

;k 3, 3-^y7a^^DW^v7ntjK 3, 3-^v7a 

3, 3-^V7'p^^at:t>ts ec-^;K 3, 3-7-fy 
7D#^>ynw>^tert-^m 3, 3-^-f yya#^->^Dtf^- 

15 >i7ix;k 3, 3 -SM y^D^->^Dlf^>t^>^;K 3, 3 — 7 ( 
n-7b^» yntr^->m^^;K 3, 3—7 (n-7h^» 7DHt>t 
X5P;K 3, 3—7 (n-7h^» yntf^->mn-^Dlf;i/, 3, 3—7 ( 
n-7h^» ^Ptr^^^y^oHM 3, 3—7 (n-7^» 7°Pt! 
t>»n-W, 3, 3—7 (n-7h^» 7*D tf V 7?;)V, 3, 

20 3 -7 (n-7^y) yaW>fsec-7m 3, 3-7 (n-7b^ 
7) 7 , .Plft>tter t-ym 3, 3-7 (n-7h^» T^Ptf^^i? 
7i-Jk 3, 3-7 (n-y>*7) 7"nt!t>^>^k 3, 3-7 (t 
e r t -7 h*7) y°Pt!^-7if^^, 3, 3-7 (tert-7h=^"» 7 
Pt!^7mx^Jl/, 3, 3-7 (t e r t -yh^7) y°Ptf^>^n-yPtf 

25 ;K 3, 3-7 (t e r t -yh=^7) yPhf^7M<y^Ptf^, 3, 3-7 
( t e r t -y>*7) y°P tr:*>&n-y>;k 3, 3-7 (tert-7h 
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7u\Z* >Wt-i y^;K 3, 3 -v 5 (tert-yh^y) ^PtTpf^ 
Us e c 3, 3-5> (t e r t -:7>*'» :?P£*>Rt e r t - 

7?-)V. 3, 3-^(tert-yh^» ^Olft>i7ir.;k 3, 3-^ 
(tert-^h^» ynW>»WJK 3, 3 h^^^o tf^-- 

5 hu;K 3, 3-> > xh^v^Dtf^-nhu;i', 3, 

t!^-->U;K 3, 3-i? (n-Zfh^^) ^P^h'JJK 3, 3->> (t 
ert-^h*y) ^Ptf^hUJK 1, 1 -5** h*~>- 3 / 1 
, l-i?Ih+y-3-^;>, 3, 3-^h^>-i-7i-;^> 

- 1 -3- ens. 

10 J0^3ft"£#f (2) *{tpm (3) TpjR^n-TViS'bOSfflViT'b.kViU 
, MX.\*ft'£VB6 1 -4 5 9 7 4 #1108 5 8 - 2 6 8 5 5^W^» 

(2). S&fiMfc^fc (3) (D^fflfttt^WT, ft£#J (1) \ZttLX, 

a* 1 ~ 5 ^mek ffSb<tti-3^iT*s. 

15 

HtlTft «sj^f«, MfcfcfiM. *-fb***©7\ay>fl3** ; ifiifi:* 

20 ttfbMtt* JMbii$h IftXX, ffllW^Wy'Dh^ ;^ 

£fflV>Tfe«i;V>. *56§a^ftfefc*ViT» fflVi&nSR^P h>RO»^» pKa 
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m©#£~FK. (1) (2) Sfcttft.'B-* (3) 

5 T*>«fcl>U MAGHft^0#ftTfc, fl5-&<» (1) it&M (2) 

(3) £JR-Jfc3li'Tt>«fcV>. ft:fc<fctfMAGHft;£to©#aETfc» 

fc&m (i) fc<&<» (2) ^.tcmt^m (3,) tsj6s-&T , b<kv>. 
Ene>©s£jiJ*fcM*fcffliR3n?\ «*HMb'&» (1) t, 4t&® (2) * 

tcmt^m (3) ©*§•&&£, K*fcttMAGHfl2-&tt&JPAT%)J;^b, 
10 m (1) £«3^«MAGHfc£*©iB'&4&fc, (2) *&«fc'&4& (3 

tStBMAGHM©ttliitt^»T?, fc^fe (1) C»UT, SATO. 
0 0 1t;«±, fflb<ft0. pltMBii-PftD, ^©±Bg«!ftfc:&< 
, R«*frT*Ctt#T'*«5»-&li:ti, **»Eftj||feTil«l*fflv» , rt>J:Vi3&t, 

o 

*j»a©«ffl«tt<i*fc«flis*n»:vi. *fc, wjfi©t*D, ej&&#tt?* ttrfe 
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it&m (l) (2) o) t, m&rcitu agh^ 

TFti&ait&m (4) &#5it^f5. 

, ffiL<ttl0€MTO5. 
10 (4) £IfcDffi-f ££#*T£3o I^CiotH g 

©»#£«» gjs^^-© £ bT^#^^^-a-t) (4) ^ixo ffi 

t^&t^s. & $ ttj vtz.^mwfmM^m (4) «A.as*ss, #^ 

A * p ^? h if 7 7 4 m ©>I Hit «k 0 $ £ fc M S b T *> J; v>. 

20 35KbT»6ns5S?#«^«a?n^«j (4) turn m.«3- (2, 4, 

6-h'J^h*>'7i-;i/) T^U^^fJK 3- (2, 3, 4-HJ*h* 
•>7i-Jl/) 7? V)IWL*9-)V* 3- (3-tHn^>-2, 4-5?*h*5/:7 
x x;W) 7£U;MR*3\>K 3- (3, 4-^hHD^>7i-;W T^U^K 
*3\>k 3- (2, 4, 6-h'J^b^7x-Jl/) ~7 9 'J^KX^Jk 3 - ( 
25 2, 3, 4-h'J^h^>7l-JH 7?U;M*X^;K 3- (3-t>*D^> 
-2, 4-5?* h^S^xXJU) r^U^RX^JK 3- (3, 4-^tHo^ 
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■>7x-JW 7^'J^SXf;k 3- (2, 4, 6- hU* h^y7x^) 7 
^•JMn-^OhfjK 3- (2, 3, 4-h>J^h + v'7x-;V) 7^U;H? 
n-:/Dfc?;K 3 r (3-tFD + -/-2,.4-^h+'>7x-JW 7VUJI 
&n-7u¥)l, 3- (3, 4-^tFD^>7x-^) T?V)Vmn-?UK 
5 ;k 3- (2, 4, 6- HJ* h^$/7xnjl/) U^m-f V^nbf;K 3- 
(2, 3, 4-h'j^h^>7xz;v) 7^'j;H^vyntfJK 3- (3-t 
4-$^^ h^r->7ain;i/) TV u ;w*f y 7n tr;k 3- (3, 

4->?t:HD=lry7x-JW 7£ U ;Wfc-f V t?;k 3- (2, 4, 6 - HJ 
;* h+$/7xz;V) 3- (2, 3, A-YV *Y*c^7 

10 3- (3-tHD + y-2, 4-v^h*^? 

i-JW T^U;P^n-^;W, 3- (3, 4-'7kFD^y7x^W 7^U 
J«n-^, 3- (2, 4, 6-h'J^h^y7x-;|/) 7^U»V7' 
3- (2, 3, 4-h'J^h^y7x-JW 7 ^ U ;i/»-f V 3- 
(3-tFD+y-2, 4-^h^y7x^) 7 V U )VWt-i V^JV, 3 - 

15 (3, 4-^tFD+y7x-JW 7? U V 3- (2, 4, 6- 

h'J^h^y7x-jl') 7^'J;«7x-;K 3- (2, 3, 4-hU*b^> 
7HJW 7i"JJVt7x-JK 3 - (3-kb'D^y-2, 4-y>*b*is7 
x-JW T^U;^7xZi;i/, 3- (3, 4-^kHn^y7x->) 7 P V )V 
myxrjl/, 3- (2, 4, .6-F'J^F*y7x-JW 7# U -H'K'O^k 

20 3- (2 , 3 , 4-hiJ^F + y7x-;P) 7^ U JVWt^>^)V. 3- (3-t: 
FD*->^2, 4-^h + y7xrjl/) 7^7 U-MK'O^k 3- (3, 4- 
i?hFD^>'7xrjW 7^U;H?^>^^> 3- (2, 4, 6-hU*h^-> 
7xn;U) 75"Jn-hU;W> 3- (2, 3, 4-h'J^F + y7x-;i/) 7^ 
UO-hij;U, 3- (3-tFa^y-2, 4-^h+y7x^) 7^UP 

25 ~MJ;k 3- (3, 4-7tFD^y7x-;W T^UD'hUik 4- (2 
, 4, 6-h'J^F*y7x-;W - 3 -7y->- 2 4- (2, 3, 4 
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- HJ> h^->7x^JW -3-7T>-2-*>, 4- (3-hFD^y-2 
, 4-^h^>7z^JW - 3 -y^>- 2 4- (3, 

+ - 3 -y*7=->- 2 3- (2, 3, 4-hU^ht'>7x 

-l-7i-JV7 p O^;X 3-'(3-kHP*'>-2, 4-v^h^v- 
5 7xZ;W -l-7x-;k7n^/X 3- (3, 4-7hHD + '>7x^W 

- 1 -7x^7o^;>, 

3- [3- (4-y)V^uy^)V) - l --rv^atf;p- iH--f >b*-;u- 

2 — r;n r*u;wK*?\n^ 3- [3- (4-7Md7xzjw -i — ry 
7D^-iH--f>K-^-2-<;w t^u;^x^;k 3- [3- (4- 
io 7Ma7i^) -l — rv^ntf;w- iH-<>h*-;i/-2 — OKI rbu 
;Hn-7'Dt:;k 3- [3- (4-7Wn7x-;w - i --r y^k^- 
iR-i* ^-^-^--on vfrWtfvfu&v* 3- [3- (4-y;p 
tD7x-;i/) - 1 --fyyptf^- iH-'f >h-;w- 2 -- r;w r^u;um 

n-y^;K 3- [3- (4-7M07x-JW - 1 -< V ~fu 1 H- 

15 -r>H-;k-2--f ;H y^'JJU^Vy^, 3- [3- (4-7Mn7x 

-)V) - 1 — r v^Ptr;w- ih— r>H-;i/-2— y&vjvmt e r t 

3- [3- (4-7J^0 7x-JW -1 — ry7°Otf;U- 1H — T 
2--O10 7# iJjl/t7x-JK 3- [3- (4-7jl/t07x^ 

) - i - <v^Dpi/- ih — r>H— ;p-2— r;w 7*y;wft'<>5>;k 3 

20 - [3- (4-7M07xZJW -1 — r y^ntf^- ih--t>h-;v-2 
77Un-h'j;k 3- (l-^^-2-7x^JKlH-^>H- 
)V-Z-^)V) 7 V VMkt^W 3- ( 1 -pWI/- 2-7x-;K 1 H--T 

>b*-;p-3— f;i/) 7£"j;i/@?x^;k 3- (1-^^-2-7x^-1 
H--r >F-;u-3--r;w T^u;^n-y°ntr;i/, 3- u-*^;u-2- 
25 7x^p- iH--f>h'-;v- 3 — ov) T^u^-Yyyptf^, 3 - ( 1 - 

^^-2-7x^- 1H — OF-Jl- 3— f;P> 7^'JMn-7m 
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3- (l-t^JV- 2-73L-)]/- 1 H--f > h*—;l/- 3 — f)V) 7£MJ;MBH 

y^jk 3- (1-/^-2-71-^- iH--r>h*-;i/-3 — r;w t 

*y;M*t e r t-^^MK 3- ( 1 - 2 -7i-Jh 1 H--T > H- 

;u-3-<;w) 7^ ij;ki7i-jk 3- (1 - 2-71-^- 1 h- 
5 -f >H-;u- 3 —010 T#u;pm^>^;i', 3- (i-/^-2-7x^ 

-lH-i>H-Jl/-3-fJW 4- [3- {A-~?)\s^U 

7i-jk) - i — f yyae;i/- ih--t >h— 2 — r;n - 3-7*f>- 

2 -^>, 4- ( 1 -^f Jh 2 -7xrf - 1 H-f >b'-Jh 3 - 
3-7*r>-2-t>, 3- [3- (4-7MD7x^) 
10 )V— 1 H— -T > 2 — ( )V] - 1 -7x-^7°n^y 3- (l-*^ 
2-71-^- 1 H--f > K— 3 — f» - i-7x-;i'7 1 D^y >^ 

n^ffi^xfe, mmt^mm^mi^^ (4) ©F7>xsw\ >^>x 
15 m^^iit^w^mm^m (4) ©h^>x • ^x^^g^t;^ 

75:*5. fr^S^Sifc^fltf&lfc'&fcl (4) ©513, ^J^.«TfB^: (7) 



F 




20 ^©^©^H^lCS - (4-7J^D7xrjW -f > H U £*"T S<b^#J« 
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^SIM 1 

3- (4-7Mo7x-jp) - i--r y.fu&v- ih — r>H-;n. o 

lg> 3, 3-^h^i/7 , D^>i^f;i/0. 9.2 g, 9 0M%St&7j<0 
10 . 7 2mL (*4ramo 1 ^f) *<fcOTS6mLSi^lfe^ 2 5t: 
feg^{c:^^->^kU>0. 3 3g&fi£TU ITOST9B#l?sm#U £ 

fco mmm*. 2 o&m%*? ;-)i>7krmwhrc&, nmmmv, t rans 
-3- [3- (4-7^d7i-jw - 1 — <y^otr;i/- iH-r>h'^ 

15 -2— OKI T^U^R*^ (3I&0#O 1. 2 5gSftfc. JR*s : 9 3%. 
1 H-NMR (fi/ppm, CDC 1 3 , 4 0 0MHz) 
1. 70 (6H, d, J = 7Hz) , 3. 76 (3H, s) , 4. 95 ( 1 H, 
m), 5. 9 6 ( 1 H, d, J = 16Hz), 7. 50 (1H, d, J = 8Hz 
) , 7. 57 (1H, d , J = 8 H z ) , 7. 0 8 ~ 7 . 40 ( 6 H, m) . 7 

20 . 8 2 (1H, d, J = 16Hz) 

mmm 2 

l-^^-2-7i-JP-lH — f>F— ;H. 04g> trans-3- 
*h*F5'79V)l'Wt*?-)\'0. 64g, *94. 5 m g& kTffcBWt 6 raL 
25 I*rifi2 5 'CT, sM^ifrfbl) >1 2 4mgSRfi^«fcJlO^., Hffifln? 1 

7B#M&#U S««FTft, EJ&ifcK:* 7K3 0mL^iTbm 
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tirci&mygfe&y ^y^ai'D^h^?^ (flash chromatography) «fc D ffi®! 
lit, trans -3- ( 1 -*^)V- 2 -7i-Jk 1 f > 3 

— r;w r^u^m*^ (ftfisfr) 1. iigs#&. 76%. 

5 1 H-NMR (a/ppm, CDC1 3 , 4 0 0MHz) 

3. 64 (3H, s) , 3. 74 (3H, s) , 6. 46 (1H, d, J = 16 
Hz) , 7. 29~7. 55 (9H, m) , 7. 72 (1H, d, J=16Hz 
) 

io mmm 3 

1, 3, 5- HJ* h + ^^>if>l. 6 8g> trans-3-^b^>7 
^'j;^^^)V2. 3 2g> 7K0. 1 8 g&££Kftf£m6mL£}g-&U l*ii&2 
S^lf, il^tltt^^Ifll'J > 1 6 4mg ^M"P3ISfFWt> 
KJ&Z^tc. SJS**7«* M«IC7K3 6mLS»TU #rffibfcf§ii£ML 
15 &. 2 0#«%**/-;W*-Cifei£L£^ *£&MHU trans 

-3- (2, 4, 6 - HJ* h*'>7x^W T^U^K*^ (S&@#) 2 
. 2 8 g£#fco JK^ : 9 1%. 

1 H-NMR («/ppm, CDC 1 3 , 4 0 0MHz) 

3. 79 (3H, s) , 3. 85 (3H, s) . 3. 87 (6H, s), 6.1 
20 2 (2H, s), 6. 76 ( 1 H. d. J = 16Hz), 8. 08 (1H, d, 
J = 1 6 H z ) 

mmm 4 

1. 3, 5- HJ;* h*5"S>«tf>l. 7g, 3, 3 h^v^n tf^*> 
25 -BS^^H. 6 8g*J;«*Bil2mLSI^U W2 5tT, Rfi'&toK: 
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7f£, KJfcttfc*3 6mLSITl, WHiL&ISI&fcaMJlbfc. 2 0 

#a%^^/-;W7K*t?«c#fflaibfc«, WIL. trans-3- (2, 4 
, 6-hU^b + ->7i^) 2. 4 6g*ifc 

„ JR* : 9 8 %o 

5 

1, 2, 3- HJ* h*S"*>*£>l. 68g, trans-3-^h^>7 
^U^K^^H. 3 4g^«ttf*IWl6mLSig^U- ft!2 5t"P, 
«te.3 5li%fit3 1 3mg?riinA, TOtl 6B#ffi8i#U 'RJfcSiirfc. 

W7A^DTh^77^ (IHt: n-A^>/B@SSXfJV=6/l^e»5 
/l) fc«kD«fiM&3U trans-3- (2, 3, 4-h>J^h + ^7x- 
7*U;Mft*9\H' (660*10 0. 63gWc. 1 , 2, 3- 

15 HJ* h 9 2 g&IHJRUfeo fifc.L&l. 2, 3-M)*b3r 

->^>-tf>K:*rf £ 3 - (2, 3, ■ 4-hU^h^>7z^W 7i"J;«/f 
;VCDJR*«, 5 5 %T&o7co 

1 H-NMR (fi/ppm, CDC1 3 , 4 0 0 MH z ) 

3. 80 (3H, s) , 3. 88 (3H, s) , 3. 89 (3H, s) , 3. 9 
20 2 <3H, s), 6. 42 (1H, d . J = 16Hz), 6. 69 (1H, d, 
J = 9 H z ) , 7. 26 (1H, d, J = 9Hz), 7. 8 8 (1H, d, J = 
1 6H z) 

Hi«J6 

25 1, 2, .3-HJ*h*5"*>-fc>l. 6 8gll^t, 2, 6-^^h^-> 
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t rans-3- (3-kHo^-2, A-V* b*zs7 i-JV) T9V)Vm. 
*3-)V 0. 7 6g^fL W: 3 2%. 

1 H-NMR (fi/ppm, CDC 1 3 . 4 0 0 MHz) 

3. 8 0 (3H, s) . 3. 9 1 (3H, s) , 3.. 9 3 (3H, s) , 5. 5 
5 8 (1H, s) , 6. 45 (1H, d , J = 16Hz) , 6. 67 (1H, d, 
J = 9Hz), 7. 07 (1H, d, J = 9Hz), 7. 8 7 (1H, d, J = 
1 6 Hz) 

10 3- (4-7*tD7x-^) - l-^fy^DKJl'-lH-'OF-^O. 6 
3 g&y>7UU*?>3mL\zmffiLtcmmz, ^lO-l Ott*, t+« 
U>0. 7 7 gSiflTFU t r a n s - 3 h=¥->T^ U O- h UJU 

0. 9 2g^ITbfc. tom, S^.«*Sj&-p-lft»flibT, MJ&3-fr> £<b 

15 ur>A*i 0 omLicsp^., «x^;n?3mamMabfe 0 nzntcmmm* 

ASrfcBiJU .#6ftfcjl«ftWI»lU 3- [3-'(4-7MP7x-;W 

- 1— ryypkr;w- ih — r> r;w t^up-MUP (h^> 
20 nfeaweaaEs^u^y^^A^PTh^^^^ (mm •: n-^:/^/^ 

Ifex^: 1 0/1*65/1) T?*MWL3U trans-3 - [3 - (4- 

7Md7xzjw - 1 v ^- 1 H-r > h-^ - 2 —r jh t^u 

n-HJ;U (JfrfeHflO 0. 3 4gSSfc. «*:4 5X. 
1 H-NMR (5/ppm, CDC 1 3 , 4 0 0MHz) 
25 1. 7 0 (6 H, d, J = 7Hz) , 4. 85 ( 1 H, m) , 5. 35 (1H, 
d, J = 16Hz), 7. 0 9~7. 4 6 (7H, m) , 7 . 55 (1H, d, 
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J = 8 H z ) , 7. 48 (1H, d, J = 1 6 H z ) 



PCT/JP2004/012601 



mmm 8 

3- (4-7JWD7xZJW - 1 --YV^Ptf^- 1H--T >H-;U0. 6 
5 2g, trans-3-^h + ->7i"J»^0. 5 7 g , 7.K 4 6 m g & J; 

6mg$*Ti, iwiMSf-^ lmmm^v, Rmz-fttco KfemT'&. mmmi 

£Wimz.'&%lWL. trans-3 - [3- (4-7MD7i-M -1 — f 

vyntf^- iH--r>b*-;i/-2--r;i/] t^u;^*^ o. 

10 6 5 g&mc. W: 7 9%. 
HJS^I 9 

^S^bU ><Z>$ffl*£> 164mgtU £jfcfW£9ll#^£Lfc^fci 
mMM8 £mM\Zfc!fo%.tf'&mmZ'tT^. trans-3 - [3 - (4-y)V* 

15 D7i-ii/) - 1 --f v^ntf;v- 1 H--r >H— ;w- 2 --r;n r^u;^^ 

>;i/ 0. 7 9 g£#fc„ JR* : 9 6%, 

g£;6SM 10-13 

H-* ; smW>\Z.KZ-X. mUZ^VTz^m^. WO^i^6mLt 
20 U £l ^bfc^#ibfe^«^l«8 ilwia^S^R^MS^ffV^ t 
rans-3- [3 - (4-7MD7i-;W - 1 -rf V :7°D tf;P- 1 H — f 

>H-;u-2--r;p] t^u;^^^ (^@#) ^^lt^t 

o 



25 
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1 



c±?-hfr /Kit 


§t(mg) 


7JC 






1 0 


9 9M%M 
(15 6) 


4 6 mg 


1 5H r 


5 9 % 


1 1 


3 smrnxmrn 

(16 6) 


1 0 8mg 


1 5Hr 


9 4% 


1 2 


p - b;i/x>7.;P 

(3 0 2) 


5 6 mg 
lOmg^'tf) 


1 5H r 


7 4% 


1 3 


4 7«»xJWbzfc 

(2 7 4) 


1 4 5 m g 


5H r 


.90% 



mmw 14 

3- - i --fyyatr;p- ih-< >h-;wo. 3 

5 lg, trans-3-/h^>7^'J»^0. 2 8 g , 7k 3 6 m g 
' h - b 'J Jl' 6 mL L&«, ftl2 5tT?, KS^t^^^'OsU 

>1 6 4mg£«&TU WC2 2l*ntt&U £J&£1tfc. * 
1K0I1 £R«IC«fflpU trans-3- [3- (4 -7 )\>-*U7 ol-)V) - 

i -'f y tfjp- i h-^ > K-;i/- 2 -'f ;v] u^m*^ (2t&@# 

10 ) 0 . 2 1 g <£#fco JR¥ : 5 1 %o 

mmmi 5 

3- (4-7Mo7xz;W - 1 --f y^Dbf;i/- iH--r>K-;i/2. 5 

3g, trans-3-^h^->7i"J»^2. 32g, * 0 . 3 g££ 
15 mh-h'JJH5mLSS^im F*3ia2 5 t CT, 

U>2. 5 1g*iTU R?a«Tl 9P#|g|&#U EJ&»7«» 
mSMl trans-3- [3- (4-7MD7i-JW 

- 1 ->rvyntf;v- iH--f>F^v-2-' r;n t^u^m*^ (StfiH 

#0 2. 17g^#fc. W: 6 5%. 

20 
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mWM 16-18 

vtcumtmmm 1 4 tmm\zEj&%.z$'&Mm*m\ t r a n s - 3 - c 3 - 

{4-y)V^ruy^)V) - 1 —T v^atf;!/- ih — f > 2 --r;W 



5 7W)vm.*?-)i> m&®fa) ^^2(^-r. 

312 





U >^ffl *(m g ) 


Mii(mg) 




1 6 


2 4 2 


4 4 


5 6 % 


1 7 


3 9 8 


4 4 


7 5 % 


1 8 


3 4 8 


0 


3 2 % 



m;jS#l 1 9 ~ 2 0 

10 w«*mm 1 4 tmm\zKjfoR-($mmm&m^ trans-3- [3 - (4 
-7MD7x^v) - 1 tv7u\z)v- ih— <>Y-)i- 2 — on 7^ 



.^3 





1 (mg) 




1 9 


H^^fk^^m • xb7k HP77» (3 4 8) 


2 7 % 


2 0 


9 9li%« (119) 


3 9 % 



15 mmm 2 1 

3-. (4-7;wn7x^i/) - 1 — r v^pfcr;p- ih-ohh. 2 

7g, trans-3-^h^>7^'JM^fM. 16g*i»H2 
raL^Lm ^S2 5tT, M-&tlC3 0fi»%^b7jc^/WmM7 
9 7mg^iTU I^mSlr5^^^b> RfoZ&fc. Kfom7'&, ^MM 1 
20 £ I^C^MS U trans-3 - [3 - (4-7WD7x-JH -1 — f 

v^ntr;i/- i h--t >k-;p- 2 — r;w 7^ u^m;*^ (St&@#o o. 

1 5 g£#fc. JR* : 8%. 
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mmm 22 

3- (4-7;i/tn7i-jw - 1 .-« <yyDtr;i/-.iH— <>-h-;h. 2 

7g, 1, 1 -V* Y*i/-?>--79 J >1. 3 2g*,t^t6niLSS^l/ 

5 fcft, aiT«B^«fc3 om*xjMfe#*/Tfl**tto. 7 8 g&jus., na 

gT?»l 9&#IW&#U EJfc»7&, »KX^I/5 OmL*m 

11, trans-4- [3- (4-7MD7x^|/) - 1 --f Vl/D t!;i/- 
10 1H--T 2 -3-^>-2-^>£^t«S3M£#fco 

Ratta?t*^u*^^pvhy57^ (snag n-A^v/sii^ 

: 4/1) tiliffllt, trans-4- [3 - (4-7M0 7z^) - 
l-^y7"Dbf>- f;H -3-yf>-2-t> (j| 

Q. 7 2g*#&. 5 2%„ SUfe, JE§mT&3 3- (4-7;M* 

15 D7i-iW - 1 --rvyatf;p- ihh >h-;uo. i 8 g^$>t>^xm^ 

Lfco 

1 H-NMR (<5/ppm, CDC 1 3 , 4 0 0MHz) 
1. 71 (6H, d, J = 7Hz) , 2. 23 (3H, s) , 4. 94 (1H, 
m), 6. 29 (1H, d, J = 16Hz), 7. 09-7. 40 (6H, m) 
20 , 7 . 49 (1H, J = 8Hz), 7. 51 (1H, J = 8Hz), 7. 66 ( 
1H, d, J = 16Hz) 

mmm 2 3 

3- (4-7Md7i^w -1— fy^nif;p-iH— <>H-;n. 2 

25 7 g, 1, 1 h*~>- 3 -^/>1. 3 2 g*5=t»m6mL^?g^b 
SlT?R«^ftl:3 5liXili2 6 OmgSiBA., HaSra& 1 8 ISM 



WO 2005/021465 PCT/JP2004/012601 

26 . 

, 1 H-NMRX^ h;V£$l£L 7c ££3, iEIIig^dfl trans 
-4- [3- (4-7JWU7i^W - 1 -- f V^nlfJl/- 1H--T>H— ;i/ 
5 -2 — r;W - 3 -^f>- 2 -^->tjg»0 3 - (4-7MP7i^JW - 
1 _^y^atr;W- lH--f>H-;W^$ntl5D, ^©^TJt (trans 

-4- [3- (4-7j^D7x-;w -l — ryyntr;p-iH— t>h— ;p 

-2— - 3 -7*f>- 2 -:*>/3 - (4-7Mn7x3) - 1 — f 

y^Ptr^- ih-oh-;i/ (n mr &#aj) ) «i/2. 7T*§ 
mmm 24 

l-^fJP-2-7i-;i/-lH--f>F-Jl/2. 07g, 1, l-v^h*^ 
-3-y^/>l. 3 2g*j;^il2mL*I^Lm MTifciB'&fcrfc 
15 3 5il%fit3 1 3mg£2)n*.» PUM^T^ 1 4 ftfflJJt&U MJft£l±£:„ 

£fco£&«>, »t8mLSMfc. RJSs»T«, *6 OmL SjflTFU Wttil, 

U trans-4- [ 1 -*3\>l/- 2 -7x~;i/- 1 H-.-f > 3 — f 

20 M -3-7*f>-2-t> • 2. 4 4gS#fc. JR*: 8 9%. 

1 H-NMR («5/ppm, CDC 1 3 , 4 0 0MHz) 

2. 2 4 (3H, s), 3. 65 (3H, s) , 6. . 83(1 H, d, J = 16 
Hz) , 7. 30~7. 43 (5H, m) , 7. 52~7. 59 (4H, m) , 
8. 0 2 (1H, J = 8Hz) 

25 
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i * © t a 

1 . (a) 5t ( 1 ) 

At H (1) 

ess*, a r «sji$nT^Tfe £\t^mm&&rc\tw.mztiT^T%&^ 



(b) ^ ( 2 ) 



Y 



(2) 



10 (5t*. YteliT©§ltt«£*fc>U ZJ4«»7;i/3^$/**to-r. ) 

7f^$ns<b-&<»*&tt5S: (3) 



(3) 



\ 

Z Y 

te+s Y*«kixztt±ffiti^-©3fti***t>'*r. ) 

15 (c) ^*feiiliq*^fcj;D^m*^^itLfeS^#»o#ffiTfc 

(4) 

(4) 

Y 
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4. (c)Wt&1t\t1iafrtt\z&omm&&&&ls&&{£&mw* *+^ay>ft 

6. a (1) (4) fc^ttSArJ^ fl£»7;WK ttTJ^^^K 7K 
Wt&. -0R\ 757, -NHR y , -NR y 2 > •AD'y>^«kOCAOy>l?fl|JftStlTViT 

7. a (i) RtKiC (4) \z&tf%An!)mm2nT^T>b£^7^-)]/T*$>z>m 
jgomm i fcaa«©^. 

8. 5£ (1) RtfiS (4) (Cfetj-^Ar^g^$tlT^T'b«fcVW>K l J;i/T^^ 

9. 5t (l) t?w*n*fl:^«3&t, 3* (5) 

(5) 



(it*. R 1 ttAD^>Tf*lft*nTVsT"bJ:U7x^;k *m&tc\$7)l*r)\' 

*r^£*a*fl:'&*n?*D» 5* (4) t^$tiS3ffI^Sift^^ j£ (6) 




R 




(6) 



r 1 ^j:?^r 2 tt±iHtra-©*i*&^6-r. ) 
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Lfc*, WftHU trans-3-(2, 4, 6-b^^v7x^) 7^-^ 
»>f^©6feH#2. 2 8g^» W: 9i%o 
[0 0 4 6] 

1 H-NMR (i/ppm, CDC 1 3 , 4 0 OMHj) 

3 7 9 (3 H, s) , 3. 85 (3H, s) , 3. 87 (6H, s) , 6. 12 ( 2 H 
s) 6 7 6 (1 H, d, I = l6Hz),'8. 0 8 ( 1 H, d, J = l6Hz) 
[0 0 4 7] 

5-l^h*v^-^l. 7g, 3, 
1 isg^MnmL^U 3 5M%«3 13mg* 

tVx. rai*-c i mvm#* els***** bu&wt**. mm-^3 e mL * jtu w 

st (2 4, ^.J^Wfift 

@^2. 4 6«tftfc. W: 9 8% ° 
[0 0 4 8] 

^2 3-hi^b*^V<>l. 68g, 

^^i;.3 4eJsJ:0'*»»6inL*a*U W2 5W, 3 5SJ%«3 1 3m 

[0 0 4 9] * 

» H-NMR (a/p-pm, CDCla. 4 0 0MH.) 92 (3H 
3. 8 0 (3H, s) , 3. 8 8 (3H, s ,3 8 9 (3 H, s) . 3. 9 2 (3H 
, s) . 6. 4 2 (1H, d, J = l6Hz) , 6. 6 9 (1H . d, J" 9Hz) • 
. 26 (1H, d. J = 9Hz) , 7. 88 (1H, d.- J = 16Hz) 
[0 0 5 0] 

vftllvZ ->V : ' 4 ^ ;iW»^W.:IiU, trans 
. 7 6 g*»fc» ■: 3 2% 0 

» H-NMR (#/ppm. CDCli. 4 0 0MH.) _ 
3. 8 0 (3H, s) , 3. 9 1 (.3 H. • ) . 3. 9 3 3 H, s) . 5 5 8 ( 1 H 
, s) , 6. 4 5 (1H. d, J = l6Hz) . 6. 6 7 (1H d, J = 9Hz) . 7 
. 07 (1H. d, J = 9Hz) . 7. 87 (1H. d. J = l6Hz) 
[0 0 5 2] 



3- (4-7***7*-*) -I^VT-O^-IH-^K-M. 6 3g^ 
^n^ySmLCWWfcMP^ * + •✓aW 0 . 77 g 
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BOSS*. SfeWWUME^ 6 *"H>***- * 5512 
a «^^f9AtiMU »6*Lfc»«[*«««aU 3- [3- ( -7^D7 



lSfe5/l) fISttlU t r ans-3- [3- (4-7**n7x^). -1- 

#fco JR^ : 4 5 %o 



4 0 
8 5 
m) 



OMH z) 

(1H, m) , 5. 3 5 
, 7. 5 5 (1 H, d, 



(1H, d, 
J = 8 H z ) 



J = 
. 7 



[0 0 5 3] 

1 H — NMR (i/ppm, CDCI3, 
1.7 0 (6H, d, J = 7Hz) , 4. 
1 6H z) , 7. 0 9- 7. 4 6 (7 H, 
. 4 8 (1H, d, J = l 6Hz) 
[0 0 5 4] 

$ f (d-7^n7x^) -1-4 V7>nti;u-lH-4 >K-^0. 6 2 g. t 
L*»£li*: mM'J'/6 6B,«TU ^21^1 

[0 0 5 5] 

9 g W. 9 6 %o 

[0 0 5 6] 

ans-3- [3- (4-7**D7*^) — 1—4 V7 D |£A / — 1 n 4 ✓ h 
[0 0 5 7] 



13 

1 0 


ifi (m g ) 

9 9 a & % n n 

(15 6) 


4 6 m g 


R B$ Pe3 
1 5 H r 


5 9 % 


1 1 


3 5lt^^ 
(16 6) 


1 0 8 m g 
< ig S£ * <*> * > 


1 5 H r 


9 4 % 


1 2 


p - h ;U X > ^ ;U * 

m • — * *o w 

( 3 0 2 ) 


5 6 m g 
(IS H .* 1 Omgttt) 


1 5 H r 


7 4 % 


1 3 


4 7 S£%£fc*SS 

& * ( 2 7 4 ) 


1 4 5 m g 


5 H r 


9 O % 



[0 0 5 8] 

nam 1 4 
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3 _ (4- 7 H07x-^) - 1 -A Vfu\£)V- 1 H--f > 3 1 g, t 

r a n b^v-y^^i^^O. 2 8 7K3 6mgi3J:^T-trh-b'J^ 

6raL^Lfct, rtI2 5 tt, •**5'*ftW 1 6 4 m g fc*T I, 2 2 

nrmft. %.fc^£tz 0 JRj&*7». **« l fcRMfcfclB&pU t r a n s - 3 - [3 

/i/Bk^.f-^oJtfeBfltO. 2 l g*»fco 5 i%. 

[0 0 5 9] 

^3-(4-7WD7x^) -1— f y^o^-lH— fVK->U2. 53g, t 
r a ns-3-^ h * *sT * V Ml* 2 . 3 2g,*0. -3 z& £VT* V - h U * 
15mLtai*U*, rtia2 5tT, **5/*ftU>2. 5 1g*iKTU WMtl 

9b*b*#. »s*T3L #at«ifcn»^«»«u 

3- (4-7>tn'7xi*) -i-^y/n^-lH 
'J ;vm>^^^'feS^ :2 • 1 7 g*#*:o W: 6 5%o 
10 0 6 0] 

■ *1 8*BfcLfca*tt**«l 4 tWCiILT, t r a n s - 3 - [3 - U 7 
H P7 x^) -i-^;ypb>-iH-^^-2-^v] 7* U 

[0 0 6 1 ] 



trans — 3 — [ 
y K-;i/- 2 --f;v] 7 ^ 





it * S/ & it y V^^S(mg) 


/B S (m g ) 




1 6 


2 4 2 


4 4 


5 6 % 


1 7 


3 9 8 


4 4 


7 5 % 


1 8 


F 3 4 8. 


r o 


3 2 % 



[0 0 6 2] 

mrnm 19-20 
$mm 1 4 k*!v>-c, 

□ 7ixjv) -i--fV7 , n^-lH 
[0 0 6 3] 



1 4 fcHttlc#£jfcLT, trans 



-3 - [3 - (4-7^* 



[1 


13] 








g£ ( tn g ) 




1 9 


= 7 \ 


^k**«.f H9t K a 7 9 V *» (348) 


2 7 % 


2 0 


9 9lt°/oi^ (1 1 9) 


3 9 % 



[0 0 6 4] 

^-U-7^D7x-;V)-l^V^b>-lH-r/F-H. 27g, t 
r ans-3-> b^7^J*»>f/H. 1 6 g *3 J: 1 2 m L *A* Lfc« 

1*3*2 5 "CTN 3 0lI%»l/^« 7 9 7mg * iTU BWt?^B« 
k WS**fc. JJU&KT*, Sim t^CWU t r ans-, 3" CS-j- (4 
-7^n7x^) -i-^V7'n^-lH-r/F-^-2-^l'] 7*V>KR> 
f-^/OjtfeBflcO. 1 5 g*»fco OT: 8%o 
[0 0 6 5] 

*?? 2 (!-7**n 7 «-*)-l-fV7n^-lH-r/K-*l. 2 7 g, 1 
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, #^iS«MIL, trans-4- [3- ( 4 - 7**n ^^^"^ 

/I) U t r an s-4- [3- (4-7;^07x^) -1.-4 

fc.W.52%, ifc;**^*^- (4-7Wn7x-^) _i->rv^ntr;v 
-lH-'f^K-^O. 1 8 g 4:ab*Ht:"Cli|JRLfco 
[0 0 6 6] 

1 H-NMR U/ppm, CDC Is, 4 0 0 MHz) . ' 

1. 71 <6H, d. J = 7Hz) ,2.23 (3H s) 4. 94 ( 1 H . m) . 6 
29 (1H d J = l 6Hz) , 7. 0 9 - 7. 4 0 (6 H, m) , 7. 4 9 (1H 
! J = 8Hz) 7. 51 (1H, J = 8Hz), 7. 66 (1H. d, J-16H.) 
[0 0 6 7] 

*?? 2 ( U^ 7 x = *.) -i^v^^V-lH-^K-M. 27g, 1 
1-^ h^->-3-y^/ * 1. 3 2 g^i«6mL^Ut, 1*^3 5 

»*r»± trans-4- [3- (4-7**D7x-*) - 1 — f V 7o fc*- 1 H 

\ _i_^ v ^nlf;l,-lH-^>K-^ s #ttLT*3i), *W**Jfc (trans-4 
- [3- (4- 7 ^D7*^) -iW77n^-lH-^K-J-2-^] 
_3-^>-2-^>/3- (4-7^D7x.^) -I^v7n^-1H-^ 
>K-;KNMRfW^ai) ) lil/2. 7f*KfeWofc. 
[0 0 6 8] 

??5*i-2-7^)U-lH--f5'K-*2. 0 7g, 1. l-S^+f-S-* 

-3-7*r>-2-t>f)fifeI#2. 4 4_g*#fc.-W. 

8 9%. 

[0 0 6 9] t . 

1 H-NMR (*/p pm, CDC 1 3 , 4 0 0MHz) iA „.n 
2. 24 (3H. .)-. 3. 65 (3H, s) , 6. 83 (l.H. d. J = j6Hz) > 
7. 30-7. 43 (5H, m) , 7. 52-7. 59 (4 H, m), 8. 02 (1H. 
J = 8Hz) 
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m-c&Zo wAjmes* (7) 

F 



[0 0 0 3], 

nr^tT^V r * V /i/BHfr&W * > ^^^^ tt&# J; 

RWikv^AtJ, K#HB*e»A*k^ MUTbAxny 
[0 0 0 4] 

— ^ % j;f)7}.Ai3y5-^v^i:lt, (l) 
Ar H CD 
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**«fe («it«9MMRC«il, 2#Mo ) > (b) ««a±©/<9 5;«3rA||fr 
[0 0 0 5] 

(b) omm*. MltliTFAi^y^-^v^tli^^tw^ iSSIr 
[0 0 0 6] 

[0 0 0 7] 

@RM2rSI«OI/9 2 2 2 3t^>7l/7 h 
[##^mi] 

J. Am. Chem. Soc. , JLJUL, 1 4 7 6 (2 0 0 3) 
J.- Am. Chem. Soc. , 1 2 3, 3 3 7 (2 0 0 1) 
J. Org. Chem. , J_6_, 8 5 1 (1 9 8 1) 
Heterocycles.il 1 4 9 3 (1 9 8 4) 
Synthesis, 236 (198 4) 
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*S£i»<b^ liriaa; (l) T^stLMfc^MM- 

(l) -e7FZtizft&®£> ^ (2) 
z 

Y 

o) 

^SfLSft^fctfctt:* (3) 

Z 

(3) 




Z Y 

*i****fctt-H;* (4) *»» 

[0 0 0 9] 

[UB*i!Hfct4fc*o#«l 
1-£fc>*>*f^te> £ CD 
At H (1) 

•C^StLS-fb^fc. * (2) 
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-C^ $ ti&ik&Wl 5 fc (3) 
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Y^i^ZttJilBtR-^*"**^^ ) 
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AT 
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Y 

[0 0 10] 

S: (i) 

Ar H CD 

10 0 1 1] 
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, /7 , J; ^ ^>7fxx;vi, ^v/f7'/'J^, 
[0 0 121 

n-y^^> ^fV/fiVi, s e c-W^ t e r t -7.f->l'**Olfe* 
#l~4«!>i6»T>i'*A'*, 08*. If* n -"/n*'*^ 

t e r t _ y h ^^>if 1 1 ~ 4 ©ftiit jvn^y*. m^ymm, m 
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[0 0 13] 
[0 0 14] 

frfr&fl&m (1) ^n^K3t*»>f >KU>wafe-C**^»tt, 

£¥2-4 6 0 3 H*&*U S*3fH*0 1/9 2 2 2 3^V7V? 
L"Cti\ WiLli* (5) 

/ (5) 

-N 

V 

[0 0 15] 

±IBS: (5) 05£4>> y fit ^ tit v^t u v> 7 xc;ui(t fr 

f-;v*. n-7°ntf;^ ^;7ni:>i> n-r-^*, ^V7f^ se 
[0 0 16] 

fl^att^* (1) fcb"CI±, f"7*V>\ 
*>\ 1, 3, I. 2, 
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2> g.^i.^xy-ji/, 4 -^^y7-'J 
[0 0 17] 

2 J H _>f y 2 1 1 H-"f > K~>K 

2 _^, V - l -4 v7of 1 > K-;K 2 1 -7*.-* 

_1H-4>K->K 2-J-f-;V-l-^^^ 

-;v-lH-r/FHK 2-7x-;V-l-^f^-lH-r/K-^ 2- 
y*.-)V- 1 -7xxjv- 1 f > K-/K 3 lH-'fV K-/K 

3 l -^f*-lH-f > 3 1 -A V?* 

1H -r/K-;w 3-W-i-7x-;v-iH-r/Mv, 3-^;v 

-l-7i-jV-lH-^>K-^ 3-7x^-lH-r/FHK 3-7 
xXjV-l-^fJl'-lH-r/KHV, 3-7xx;i/-l-7x^-lH- 
3 - (4-7^n7*i*) -i-^VT-Q^-lH-r/'K 

[0 0 1 8] 

»l±, tfiJxJfT etrahedron Letters, _2_&, 2 15 5 (19 
8 5) »0&ftO*«K*Ct«St*>^**P 
[0 0 19] 

5* (2) 

Z 




(2) 



Y 

tTPZtiziti&i (Jar, (2) fcteffi-f-So ) Sit** (3) 
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(3) 




Z Y 

TttSMQA* (JttT, (3) «ffl«o ) O**, Ytt7*3** 

[0 0 2 0] 

7;v3^v*;v^Stl>t«> WAtf* up-****-**. 

*,&*<o$&im. 2-9©7^3^*^- ******* e> ft & o r u - * a- * -> 

;v * * * * * * ~ fc 1 1 It. « *- \*« V ? » * * *' * )V #~ 6 

*v&, ^fV^n*^^ n ^V7>^ sec-^h* 
t e rt-^tfi, n-***-*****. n-^*V*****» 

[0 0 2 1] 

»*zit*m (2) titft, «jLtf3-^b*^7^v>m^^ s-* 

^V/U^vr^ 3 ^K->7^J^sec-yf;K 3-^>^">7 
^j;Htert-W, 3 _^^7^'J^7x^ 3-*>*->T 



ffiiEijf 2004-3074263 



mffi. 2003-2 09042 



^-v 5 : 12/ 



3 _ ^ y yn 7 * 'J 3-^V7'D^v7^J /I/fll-x*-*, 

3 _^ y yn ***i/7* U >Hftn -*/o tf/W 3 -4 V7*n #**>7 * V 

^J^vyfJK 3"fV^^>7^J)V|sec-^K 
^n^i/7^ V^Btt e r t-7^>K 3-'fvrn^>7^^»7x- 
;K 3->fyyn^y7^'J^>^K 
[0 0 2 2] 

3-n-7'b^y7^ , JW^K 3-n-^f J f>'7^VJHI^> 3- 

;K 3-n-7^^7^J^n-7f)K 3-n-7>**/7^'J^V 
y^;K 3 _n-yh^i/7^';;Vtsec-7fK 3-n-7'h+^7^J 
jVitert-7fiK 3 -n-r b*->7* U 3-n-7h^ 
VT^'J^y^ 3-tert-7^y7?'J^^ 3-ter 
t-7h*i/7^^«x^ 3-ter t -7 h * s sT* V ^fn -7n tf 
;K 3-tert-7h^v7^i^V^^ 3-tert-7H'> 
7^V;vmn-^;K 3-t e'r t -7 \ * s s79 V 3-t 
e r t _y^y T ^j;vis e z-7*K. 3-t e r t - 7^v7^J^ 
mtert _y^ ;v> 3-tert-7Ky7^J^i7x^K 3-ter 
t _ /K V7^'J^>^ 3~^^WJn->'J^ 3-^-h^r 
~> T * 1; o - b ij ;k 3 --f y7n»7^ V h U >W 3 - n-7Y 
T^VU-hU^, 3-ter t7h^y7?VD-b'J WW^o 
10 0 2 3] 

[0 0 2 4] 

it&m (3) fcLT«> Wittf3, 3-^b*i/7nW>^f^ 3, 
K ^y7net>i^K 3, 3 h * v^n fcT* V»n -7a 
fc?;K 3, 3-^ h**>^P^*>Hfc^ V7nt>, 3, 3 
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e*'/fn-rf^ 3, 3-v** V^^netvf'f V7*-/ls 3, 3-v 
^^■>^ne*>'tsec-^K 3, 3-7n^>7 , oet>it e r 
t-T^K 3, 3-vn^>'7*nt:^>'t7x-;K 3, 3-v^>*v7* 

^y^nft>tif;v^ 3, 3-v*^h*v7'nif:*vi&n-'7*nfc?;K 3, 
3-yx>^->yaet>i^ V7°nt?;K 3, 3-^b^->^lit>ia 

D^"/tsec-^)K 3, 3-^b^y^^Vftert-^ 
3> 3_yi^yynft>t.7x^K 3, 3 - V*- h * v^a if* V^ 
^Vv;K 3, 3-->My7 s n^Jrv-/ntr^>m^^^x 3, 3-vMV7*n 
*-3->7'ntf*>'m^^K 3, 3 - V 7"n ~> 7n tf t >f n - y n t! 
;K 3, 3-vV v^n^v^o^^m^V-Zni^K 3, 3-vW/n 
^^n^^yin-^f;K 3, 3 -3M V/n^v^n V? 
^. ;K 3, 3 -yMV7n^y/a^>f s ec-7fJK 3, 3-vMV 
yn^y^niit^itert-W, 3, 3 -vM V7°n*"* v7*n if* 
yf 7 x-;W 3, 3-^y7 , D^y7 , net>»^^ 3, 3-v ( 

[0 0 2 5] 

3, 3-y (n-rb^y) 3, 3-v" (n-7*b*v) 

7 nW>in-ynt>, 3, 3-v (n-^^» ^n^V^V^ 
3> 3_^ (, n -y^y) yolft>Kn-W, 3, 3-v (n- 
7^y) ^ntr**^ VT^K 3, 3-v (n-7*b*v) ^^^^ 
s ec .^, 3 , 3-v (n-7-f^ry) 7nfc5*V*t e r t-7^K 
3, 3-v" (n-/K'» rni^r/|7x^, 3, 3-v" (n-7*h*v 
) 3, 3-v (tert-y^v) "/n ****** 

;K3, 3-^(te rt-^^v) yni^t^f;V, 3, 3-v (t e 

r 't-y*>^» ^n****!!-:/* £>K 3, 3 -v" ( t e r t -"7* h * v 
) yolftV^y^ne^ 3, 3-v (tert-7"Kv) yn**.:/* 

a-***, 3, 3-7(tert-7-f^y) y-n^y^v^K 3, 



ffifE#2 0 0 4 - 3074263 



#H 2003-209042 



^-y : 14/ 



3-y (t ert-rh^) yDi:t>is e c-^K 3, 3-iMte 
r t _ 7 - h i f v) yotf^vrnt e r t 3, 3 -v (t e r t -7\> 

**✓) yn^>i7x^;K 3, 3-^ (t e rt-/>^) ■/ntT*>BI 
^y^; K 3, 3 * h * *~ * V ^ 3, 3-vxl>^n^ 

3, 3-yMV^^y^na-b'J;K 3, 3-v(n-rh 
*v) 7ntf*-hV;K 3, 3-^' (t e r t 7ntf*-H;* 

[0 0 2 6] 

frfrZtt&m (2) ^frS* (3) lis TpJRStLTV>*<)0*rfflv»-C*>J:v>U 
,-«xlf#^BB6 1 -4 5 9 7 4-^<&«U JfifSBS 5 8 - 2 6 8 5 5-^8r$MS#ftl 

10 0 2 7] 

*fc#W (2) * tz\m&m (3) W^fflfiii, (1) Wit, If 1 

- 5 t^ft, * L < l± 1 - 3 * /H&f*So 
[0 0 2 8] 

Witt-en, m*.ismk> &ik&mmwvrxt*.m. 

^3- 9A , afcr*^**, ttftStt, H*fc*-*> 
ft*, »4 KWih LT, '«jLHE7 yft*** 'fbn Kn 7? 
[0 0 2 9] 



ffiiE^ 2004-3074 263 



#H 2003-209042 



s<-*J : 15/ 



[0 0 3 0] 

BOJfiFfeTfc, (1) (2) 4fcttft*to (3) *RJS«*-C 

(2) Sfctift-g* (3) «:JRlB$*-C«>J:v>o 4*:, Bftfc * tf*D3fc#» 
HJ:9»*|ll^*bft*^»©«Pfi£TI^ (1) (2) tt:\t 

tt&ISo (3) *KJfc$*t*> i^o 

[0 0 3 1] 

i*LfeO»'frJWI4i»K«R**L'f, (1) tit** (2) 4* 

l*fbfr* (3) ©*fr*fc. *4fcttlP*4M»K:J:9**«^*t**ft#«f* 
2nRT*> *v>u flte* CD kftifctttii*^^*^***^ 1 -**^ 
®<Dm4*®Mt&® (2) 4fcl*ffc#* (3) *lmA-CtJ:v»o 
[0 0 3 2] 

»LT\ MO, 0 0 l #4 t<»40. 0 1 *>H«SLtt?* <K * 

v>7t*. «Wfcli5*A<ttJ&T* »4L<tt3**«ttT'T?**- 
[0 0 3 3] 

£*L**ft^^flTC**^K^ ***«4fctti)ll*3*fcJ: **** 
[0 0 3 4] 



ffifE# 2004-3074263 



ifcH 2003-209042 



16/ 



\t&m (i) t-vc^m (2) *fctt-fk^» (3) mt^t±«^^i«3 



Y 

(5£4«> A r £ «t Y l±Jb|E fc PJ— <&*l**^*>1"o ) 

Stfrti-hVA' (4) tB&ta-t^o j&»*4£U5*, *©##T 

HHM1-i>c:2:l'i »K i <«x^*yttt^ h 'J* (4) 

[0 0 3 5] 

, ft* L<til 0t)Wt*^ 
[0 0 3 6] 

afciagw^ a*- 2 0- 8 0 r-c^&o 

[0 0 3 7] 

tf|,x^f^^±-h^V (4) fcflU) ffl?- S*o W^tcio-ctt 
, B6*+H«^4fc»*->y^ (4) jTOfifcLT*fffiLrCv**£fc.#* 

4) *jROfflLTfcj:v»u as«tfc**«^b^ «bmb«u jRomt-c 

U #^tL^^S*#»ai-^>-tt"J:^ v ^^'r^^^{i^hU^ (4) 
[0 0 3 8] 

UT#fetL4Jc.^^->u*fctt-bU/l' (4) fcl/TWu 0H*.WT3- (2, 

£il|iE# 2004-3074263 



!&m 2003-209042 



^-v: 17/ 



4> 6 _pj^Kv'7x^V) 3- (2, 3, 4-hV> 

^y7x-^).7^'J^^K 3- (3-tFD+'>-2, 4-i^h* 
->7^~;V) T^;«f^ 3- (3, 4-^KKn^->7x^) 7*V 
3- (2, 4, 7 * y ^flfcn^ 3 

- (2, 3, 4-hV^h^>7x^) 7^'J;HifJV> 3- (3-tKD 
*v"-2, 4-^Hv7x^) T^V^m^^K 3- (3, 

D ^>7x^n r*?****-*, 3- (2, 4, e-h^h^7x^ 

) 7*i;;H&n-7'nfc';K 3- (2. 3, 4-hV^^v7x^) 7*V 
^a-^D^K 3- (3-.HKD^y-2 1 4 -v^ > ^>7 *->l/) 7* 
iJJUn-^niJ*, 3- (3,-4-^KD^/7x^) 7^V*fn-^ 
ne;K 3- (2, 4, 6 - b U * h *f7x^) 7^J«V7"ntf;K 
3- (2, 3, 4-fVn^>7x-;v) T^'^V^Vyntf^ 3- (3 
-fcKn*;>-2, 4-v^^v7x^) 7^J^V7-nf;K 3- ( 
3> 4 -ytKn^>7x^) T^'J^V-Zb^.S- (2, 4, 6- 
Hj^^y7x^) 7^V^n-7'f;K 3- (2, 3, 4->U^>* 
» /7l i*) 7^'J;Hn-7*f;K 3- (3-tKn^>-2, 4-S>*>* 
y7x -;V) 7 ^J;Vin-7fJK 3- (3, 4-^KO^>7x^) 7 

^j;vfn-yf^ 3- (2, 4, e-b'J^mx-*) 7*y**>f 

v ^ ;v> 3- (2, 3, 4- 1-U 7>'J^VW, 
3- ( 3 -tiKn^/-2, 4-i>P< h*f7*-*) 7^J;^V^K 
3 _ (3> 4_ytKa*->7x^V) 7? V^BM V7*f;V, 3- (2, 4, 
6 -HJ^ b**;/?*-*) 7^'J^7x-;K 3- (2, 3, 4 - h y ^ b 
^y 7 x-;v) 7^'J;^7x-;k 3- (3-U*a*y-2, 4->^b* 
V7x^H 7^J;Vf7x-;W 3- (3, 4-ytKn^/7x^) 7* 
.jA«7x^ 3- (2, 4, 6->Vn^7x^) T^**^* 
;K 3- (2, 3, 4-H;*>**7*-*> T^J*t^>^ 3 ~ < 3 

4-y>^y7x^) 7^y^m^>^^> 3- (3, 

.4-i;iiKn^7xi*) 7^V;vm^>^;W 3- (2, 4, 

7^Vn^>U;v > 3- (2, 3, 4->V^^>7x^) 



ffilE#2 004-3074263 
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^-v: 18/ 



ijn~h'J;W 3- (3, Kn^i/7x-;v) 7^Jn-b'JK 

10 0 3 9] 

3 _ [ 3 _ (4-7Mn7i^) - 1 V^d vf;l/- 1 H-r/ K-;v- 
2-s()V] r^U^m^^K 3- [3- (4-7WD7i^) -l-'fV 
T-ntiJl/- 1 H-W ^ F-^~ 2 T^V^m^^K 3- [3- (4- 
7 ;ytn7x-;v) -i-^77'oe;v-lH-r/F-JV-2-^v] 7*V 
; m n -7af;K 3- [3- (4-7^D7x-^) -i-^v/n^;v- 
1H --f> K-;v-2--f;H 7^'J^V^ne;K 3- [3- (4-7;v 
tD7l -,v) -i-^7 7-Dt>-iH-^>K-;v-2-fJH 7^1) fl'Bfe 
n-7^K 3- [3- (4--7^5j-n7x-;V) -l-^vyn^-lH- 
^ yK _ ;V _2-^;^] 3- [3- (4-7^n7x 

_ ! _^y^ntr;V- 1 H--T > K-;V-2--OV] T^'J;vSt e r t 
3 _ [3- (4--7^^n-7^-;v) -l-^V7*nt>-lH-^ 
y F _ ;V/ _ 2 -^;v] 7i"J;H7x-;K 3 - [3- (4-7^D7x^ 
) -i-^VT-n^-lH-r/KHV-Z-^v] T^U^m^>^JK 3 
_ [3 _ (4- 7 ;vtn7x^) -i-^y/ntf;v-lH-^>K-^-2 

[0 0 4 0] 

3 _ ( ! 2 -7x^- lH-r/ 3 f 7* 'J 

3 _ (i-^f;v-2-7x^-lH-^ y K-;i/-3--T^) T*V 
3- (l->f;V-2-7x-;V-lH-r/K^-3-^V) 
7^Jji/tn-7nf;K 3- (1 2 -7x^- 1 H->f > P-* 

_ 3 _^ ;l/ ) 7^u;v^y'-/ntf;v, 3- (l-^f;v-2-7x-;i/-lH 
K _ ;1/ _3_^ ;V ) 7 ^.j;vin-7fJK 3- (l->f^-2-7x 
^-lH-^>KHV-3-'f^ TjrVAtmJV?*^ 3- (1-*** 
-2.-7x-^-lH-r/KHV-3->fJV) T^V^mt e r t -T^K 

3 _ (1 - >f;1/ -2-7x^-iH-r/K-;v-3-^i') 7^-;;^7 
x-/K 3- (i-^f;v-2-7x-^-iH-r/MV-3-^v) 



ffifE# 2 0 0 4- 3074263 
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^-y: 19/ 



V;V^>^^ 3- (l-^fJV-2-7x-JV-lH-'f >K-/U-3--f 
[0 0 4 1] 

fcii- h V (4) (DM&yatf'&bti&o 

[0 0 4 2] 

frfr&x-XTfitt'tiia-hV* (4) OH, fUx-tfTIBS*: (7) 
F 



, 0flx.wrgRK2tf8&O 1/9 2 2 2 3-^°>"7W MBtt©*fet-fl£v>, i^JiifiL 
[0 0 4 3] 

inmm 

[0 0 4 4] 

mm i' 

3- (4 -y)V*uyx.-)V) VT'ne^-lH-'f VK— JH. 0 

x 3> 9 2g, 9oas%^m7ico 




ffiSE# 2004-3074263 
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^-v> : 20/ 



. 7 2mL (7(c4mmo 1^)' fei Wt.6mL^Ut> ft»2 5"C 
■C; **V«t-fbU>0. 3 3g*flBTU PliajK-C9«FW*^ R 

2 0M%^ ^ ^ -^X»L/:^ »1L, trans-3- [3 

] 7? V ^BM f-^coft-feHflu : 2 5 g *#fco JRsp : 9 3 %o 
[0 0 4 51 

1 H-NMR (J/ppm, CDC 1 3 , 4 0 0MHz) 
1. 70 (6H, d, J = 7Hz) , 3. 76 (3H, s) , 4. 95 (1H. 
m) . 5. 96 (1H, d, J=l 6 Hz) , 7. 5 0 (1H, d, J=8Hz 
) , 7. 5 7 (1H, d, J=8Hz) , 7. 0 8-7. 4 0 (6 H, m) , 7 
. 8 2 (1H, d, J = 1 6 Hz) 
[0 0 4 6] 

m.mm 2 

1 _ ;lf;1/ _2-7x-;V-lH-r/HH. 04 g, trans-3- 
^^yT^J^^O. 6 4g>7fc9 4. 5mg*i:V*ft*6mL*jl 

W»2 **'>*ftV>l 2 4mgUPx.> 1 7«fH8«#, 

EM*fc. E6»m Tics OmLtiTUft, « xf;v50 

77-r>a^vf^7^:J:f)iSMU trans-3- (l-**-* 
. l l g*#fc„ «*: 7 6% 0 

[0 0 4 7] 

1 H-NMR (5/ppm, CDC 1 3 , 4 0 0 MHz) 

3. 6 4 (3H, s) , 3. 7 4 (3H. s) , 6. 4 6 (1H, d. J = 16 

Hz) . 7. 2 9~7. 5 5 (9H, m) , 7. 7 2 (1H, d, J = 16Hz 

) 

[0 0 4 8] 

mnw3 



ttiSE# 2004-3074263 



#8B2 .0 03-209042 



1, 3, 5.- h U > V^'yO^y 1 . 6.8 g, t r a n s - 3 h^rvT 
*ij;HgMf-*2. 3 2g,7K0. l8g**0%I»6mL*«*U ft»2 
5T:-C, WW>16 4mg^nx.> BjaK-CS^jW, Rj&3*fc. 
R(S»T^ R(E*fc*3 6mL*»TU WWfihiI.*iBlRLfco «JRLfc8hS 
ft, 2 0#«%^ * 7 -;wX-e^L^m> fe*«kaU t r a n s - 3 - (2 

tz 0 W¥ : 9 l %o 

[0 0 4 9] 

1H-NMR (5/ppm, CDC 1 3,4 0 0 MH z ) 
3. 79 (3H, s) , 3. 85 (3H, s) , 3. 87 (6H, s) . 6. 1 
2 (2H, s) , 6. 76' (1H, d, J = 16Hz) , 8. 08 (1H, d. 
J = 1 6 H z) 

[0 0 5 0], 

gj&ffl 4 

lf 3> 5 _ h i; ^ ywonyi. 7g, 3, 
BM^/H". 6 8gi3J:Wil2mL^U rt»2 5*0^ 3 511% 
Mb* 13mg«, KB***:. M*Tlfc 

K*3 6mL**TU *fffl*»*iWlbfc. jWlLfc***. 2 0^%^ 
y _;V7K-e^ML^^ Wlt^ trans-3 - (2, 4, 6 - h V 
^ h 7 x^;v) 7 ^ 'J f ;v<^afeS#2 . 4 6 g JCT :.9 8 

[0 0 5 1] 

2Ufctfl5 

lf 2> 68g, trans-3-^^->7 

?y;i/@&^;H. 3 4 g*J:tf*fl«6mL*»frU ftSU 5£-C, 3 51 

m%®M3 1 smgftsnx., Bttti 6*m«#, «ss*fc. r*s*t«. 



ffiiEij* 2004-30742 
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^-v: 22/ 



|»IU trans-3-(2, 3, 4-PJn^7x^) 7*V* 

^^;vco6^@^o. 6 3g*nti 0 ttz, mni, 2, 3-* y 

-f&3- (2, "3, 4-hy>>*V7xi*) r^'J^^W^ 5 
[0 0 5 2] 

lH-NMR (J/ppm, CDCI3. 4 0 0MHz) 
3. 80 (3H, s) , 3. 88 (3H, s) , 3. 89 (3H, s) . 3. 9 
2 (3H, s) , 6. 42 (1H, d, J = 16Hz) , 6. 69 (1H. d, 
J =9 Hz) , 7. 2 6 (lH.'d. J = 9Hz) , 7. 8 8 (1H. d. J = 

1 6H z) 

[0 0 5 3] 



2> 6 _ y> k ^ 7i /hh. 5 4g*fflv^jawi*ft«5fcra*c«ii' 

Lt\ trans-3-(3-UW-2, 4 -^Kv7x^) 7f 
'J >UBM f)KOfifel#0 . 7 6 g &#fc 0 JR# : 3 2 %o 
[0 0 5 4] 

lH-NMR (J/ppm, CD'Cl 3 , 4 0 0MHz) 
3. 80 (3H, s) , 3. 91 (3H. s) , 3. 93 (3H, s> . 5. 5 
8 (1H, s) , 6. 4 5 (1H, d, J-l 6 Hz) , 6. 6 7 (1H. d. 
J = 9Hz) , 7. 0 7 (1H, d, J =9 Hz) , 7. 8 7 (1H. d. J = 

16Hz) 

[0 0 5 5] 



3 _ (4 _ 7W D7x^) -i--fy^-lH-f>K-*0. 6 
ftU >0.' 7 7 gfcWTU 3fcv»T», t . r a n s-3 h*~>T* Vn-> V 



ffifiE#2 004-3074263 



mm 2003-209042 



s<-V: 23/ 



U ^fb^7t«*«Mt> 3- [3- (4-7K07*-*) -1-4 
y^otT;v- 1 f > k— /u— 2 — f >u] 7^'Jn^h'j;v 

= 1 0/lH5/l) tWiU trans-3- [3- (4-7>U*n 
7l -A,) -i-^y-/ntf;v-lH->f > K-;v- 2 -4 7^Jn-b'J 
^©tfei#0 . 3 4 g 4:#/wo : 4 5 %o 
[0 0 5 6] 

1 H-NMR (5/ppm, CDC 1 3 , 4 0 0MHz) 
1. 70 (6H, d, J=7Hz) , 4. 85 (1H, m) , 5. 35 (1H, 
d,' J = 16Hz) . 7. 09-7. 46 (7H, m) , 7. 55 (1H, d, 
J=8Hz) , 7. 48 (1H, d, J = l 6Hz) 
[0 0 5 71 

3 _ ( 4 - 7 ;vtn7x^) — 1 — 4 V 7"n lH-'f > K— ^ 0 . 6 
2g> trans-3-n^7^J^fH. 5 7 g > 7fc4 6 m g £ £ 

TU H«rc2 ltfBMH* K(B**fc. RJ©*Tlk «WlkP!»K«» 
1U trans-3- [3- (4-7^D7x^) -l-^7n^- 

Jfcsp : 79%, 

[0 0 5 8] 
H»J 9 

8 Ic^v^T, ><D&MA*. 1 6 4 m g U RCTW* 

9J$Wfc LfcJatt«£Glfc«8 fcH«fc£ifcU trans-3 - [3- (4-7 
**n7x=Ji0 -i^y7-at>-lH-r/K^-2-^H 7*V;v 



tiiiE#2 004-3074263 



2003-20904 2. 



^-v> : 24/ 



f-*Offe@#0 . 7 9 g *#fco W : 9 6 %o 
[0 0 5 9] 

nnm io~i3 

K**fC, trans-3- [3- (4-7^n7x^) -x-^y^o 
tf ;v- iH-^f> K— *— 2 -4 *] 'J **> ^^ojStfe@fr*#feo 

[0 0 6 0] 
[SUl 





S(mg) , 


7K 






1 0 


(156) 


4 6 m g 


1 5Hr 


5 9% 


l l 


3 5*fifi%&® 
(16 6) 


1 0 8 m g 


1 5Hr 


9 4 % 


1 2 


p — YjV3UI^^jV^ 
(3 0 2) 


5 6mg 
(ft A* lOmg.^tp) 


1 5Hr 


7 4% 


1 3 


4 7lt%*1k** 
S^7K (2 7 4) 


1 4 5m g 


- 5Hr 


9 0% 



[0 0 6 1] 

4 

3- (4-7***7*-*) -l-^V^t>-lH-r/K-^0. 3 

l g> 2 8 g , 7.K 3 6 m g *3 <£ 

g*«TU Bttt2 2PWHW, Rfc**fc. RJSIfrTIk MWIl 
(ML, t r an s-3- ■ [3- (4-7***7*^*) -l—fV7"n 

e;v-iH-r/F-;v-2- <*] r^u*»>^*^3tfeS* 0 - 2 1g* 



ttifiE# 2004-3074263 



#M 2003-2 09042 



^-y: 25/ 



ntzo : 5 1 %o 
[0 0 6 2] 

H»J 1 5 

3 _ ( 4 -.7Hn7x-;v) -i-^yyntf;v-lH--Y>K-;v2. 5 
3 g> trans-3-n*->7^'J^^2. 3 2g.7k0. 3 g*3£ 
tf7*h-r-'J;H 5mL^UIl 1*1^2 5 * * *»ffc 'J > 2 . 5 
1 g*«TU nfiJK-Cl 9W«s 506***:. KlS»m 3«ft«l fcW 
ttCftMIU trans-3- [3- (4-7^n7x^) 
n^V-lH->f>K^-2-^^] T^J^m^^^feetf*^. 17g 

JRsp : 6 5% 0 - 
[0 0 6 3] 

3ltlfc« 16-1.8 

R{&B#W & 1 S^IWfc LfcJBW**»« 1 4 fc^KSafel^ trans-3 
- [3- (4-7W7x^) - 

[0 0 6 4] 



[fE2] 







7k4£JBS:(iri g) 


, urn 


1 6 


2 4 2 


4 4 


5 6% 


1 7 


3 9 8 


.44 


7 5% 


1 8 


3 4 8 


0 


3 2% 



[0 0 6 5] 

nmm 19-20 

9B*WfcU^aWi3«fc«l-4kH*K«t-C, trans-3 - [ 
3 _ (4 _ 7WD7 x^M _i-^y>/ntf;v-lH-'f>'K-^-2-^ 



ffifE# 2004-3074263 



mm 2003-209042 



: 26/E 



[0 0 6 6] 





K (ng) 




1 9 


= 7y<ffcjfc£9&-'rH7fc Ko77 (3 4 8) 


2 7 % 


2 0 


9 9lt%it (l 1 9) 


3 9% 



[0 0 6 7] 

IWJ 2 1 

3 _ (4-7Mn7i^) -l^vyD^-lH-r/MH. 2 
7g, 1 6 g £ i t^Ic^M 1 2 

mL ^U:t> W»2 5"C-e. 3 0li%*ft**/BPB»«7 9 7mg* 

1U t rans-3- [3- (4 -7**n7* = Ji/) - 1 -4 V ^ 
[0 0 6 8] 



ffiSE#2 004-3074263 
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^-v : 1/E 



At H CD 

T?*$tL«ft#**K»ktT, 5£ (4) 

(4) 

Y 

'[jp^S] 5£ (D -Ctf£*U> ^ (2) 

z 

Y 

z 

(3) 




Z Y 



ffi|E# 2004-3074263 



2003-209042 



^-v? : 1/E 



[IIA] 



mmAzmmm (-«#«t) 

S10634JP01 
5pjftl6^ 7J!22B 

#H2003-209042 
000002093 

^16^7^ 2 2 0fj-»fCitffiO^K2 ,0 03-292498 



ffiBEW 2004-30 74263 



#H 2003-209042 

#11 2003-209042 
50401233714 

mm 16 16 

^16^ 8H23B 



[HcSUS^l 000002093 



mSE^F2 0 04-3074263 



i . ^n#J3 b 
ft m 



mm. 2003-209042 

m m a m k « * 



[592120519] 
1992^ 6 J! 40 
*RTfriBi£JHIZW:ft=TB If 2 If 



ffiM^ miE#2 004-3074263 



2/E 



#12 003-2 0 9 042 
ID i A I i it ^ 



[0 00002 0 93] . 
1 9 9 0^ 8 j! 2 8 B 
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